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FRQVXPSWLRQLQWKHZRUOG$QGHUVRQ%DXPEHUJ7KHDYHUDJHDOFRKROFRQVXPSWLRQDFURVVWKRVH0HPEHU
6WDWHVRI WKH(8IRUZKLFKVWDWLVWLFVZHUHDYDLODEOH LQZDV WKHQDURXQG OLWUHVRISXUHDOFRKROSHUDGXOW
DJHG RYHU  2(&'  2YHU WKH ODVW WKUHH GHFDGHV DOFRKRO FRQVXPSWLRQ LQ VRPH 0HPEHU 6WDWHV KDV
GHFOLQHGZKLOHJRLQJXSLQRWKHUV,QUHFHQW\HDUVZH¶YHVHHQFKDQJHVLQKDELWVUHODWHGWRDOFRKROFRQVXPSWLRQDQG
DDQLPSRUWDQWUROHLVSOD\HGLQWKLVSURFHVVE\WKHFRQYHUJHQFHRIDOFRKROFRQVXPSWLRQEHWZHHQ0HPEHU6WDWHV±
IRU H[DPSOH ULVLQJ ZLQH FRQVXPSWLRQ LQ FRXQWULHV SUHYLRXVO\ NQRZQ IRU GULQNLQJ EHHU DQG YLFH YHUVD 2(&'
&KDQJHVLQDOFRKROFRQVXPSWLRQEHWZHHQFRXQWULHVDQGRYHUWLPHDUHFDXVHGQRWRQO\E\FKDQJHVLQDOFRKRO
FRQVXPSWLRQSUDFWLFHVEXWDOVRE\SROLF\PHDVXUHVDLPHGWRFRQWURODOFRKROFRQVXPSWLRQ,QSDUWLFXODUUHVWULFWLRQV
RQ DGYHUWLVLQJ RQ VDOHV DQG LQFUHDVHG WD[DWLRQ DUH HYLGHQWO\ HIIHFWLYH WRROV IRU UHVWULFWLQJ DOFRKRO FRQVXPSWLRQ
%HQQHWWLQ2(&':+2(XURSHDLQ2(&'
$SDUWIURPWKHOHJLVODWLYHPHDVXUHVDOFRKROFRQVXPSWLRQLVDIIHFWHGE\DZKROHKRVWRIRWKHUIDFWRUV3HWWLJUHZ
DQG'RQRYDQVSHDNRIWKHIDPLO\IDPLO\VWUXFWXUHIDPLO\UHODWLRQVKLSVIDPLO\FRQIOLFWVSDUHQWDODZDUHQHVV
SDUHQWDO VXSHUYLVLRQ SDUHQWDO FRPPXQLFDWLRQ VNLOOV SDUHQWDO DWWLWXGHV WR DOFRKRO HWF SHHUV SHHUJURXS DOFRKRO
FRQVXPSWLRQSHHUSUHVVXUH SHUVRQDO FKDUDFWHULVWLFV DJHJHQGHUPDVFXOLQLW\ LQFRPH HGXFDWLRQPDULWDO VWDWXV
UHOLJLRQ VHOIHVWHHP DOFRKRO WROHUDQFH DYHUVLRQ WR DOFRKRO PRWLYDWLRQ DQG H[SHFWDWLRQV UHODWHG WR DOFRKRO
FRQVXPSWLRQ KHDOWK H[SHFWDWLRQV VXEMHFW DUHD NQRZOHGJH RI DOFRKROLF EHYHUDJHV HWF OLIH H[SHULHQFH SDVW
H[SHULHQFHV ZLWK DOFRKRO WKH GHDWK RI D ORYHG RQH GLVDELOLW\ XQHPSOR\PHQW SUREOHPV DW VFKRRO HWF PRUDO
YDOXHV VRFLRFXOWXUDO IDFWRUV VLWXDWLRQDO VSHFLILFV VWUXFWXUDO IDFWRUV SULFH DIIRUGDELOLW\DYDLODELOLW\ SDFNDJLQJ
VL]HDGYHUWLVLQJPDUNHWLQJPHGLDDQGORFDOFOLPDWH$VVHHQIURPWKHDERYHDOFRKROFRQVXPSWLRQLVLPSDFWHGE\
DQXPEHURI LQFLGHQWDO IDFWRUV$OFRKRO FRQVXPSWLRQ DQG WKH FRQVHTXHQFHVRI LWVRYHUXVH FDQEH DGGUHVVHG IURP
GLIIHUHQWSHUVSHFWLYHV$OOLQYROYHGVKRXOGKRZHYHUKDYHREMHFWLYHLQIRUPDWLRQQRWRQO\DERXWWKHFXUUHQWVWDWHRI
WKH FRQVXPSWLRQ RI GLIIHUHQW W\SHV RI DOFRKROLF EHYHUDJHV EXW DOVR DERXW WKH H[SHFWHG GHYHORSPHQWV LQ
FRQVXPSWLRQ7KHIRUHFDVWLQJRIDOFRKROFRQVXPSWLRQYDOXHVKDVWRXWLOL]HWKHPHWKRGVRIWLPHVHULHVDQDO\VLVWKDW
EHQHILW IURP WKHRU\EDVHGDVVHVVPHQWV UHJDUGLQJ WKHSUHVHQFH LQDJLYHQ WLPHVHULHVRIDQ\ WUHQGSHULRGLFLW\RU
VWDWLRQDULW\DQGVRFDQKHOSXVFKRRVHWKHDSSURSULDWHIRUHFDVWPRGHO
([FHVVLYHDOFRKROFRQVXPSWLRQFDXVHVGDPDJHQRWRQO\WRKXPDQKHDOWKEXWDOVRWRWKHVRFLDOIDEULF$QGHUVRQ
DQG%DXPEHUJ(SLGHPLRORJLFDOVWXGLHVFRQILUPWKDWDSDUWIURPLQFRUUHFWQXWULWLRQWKHULVNIDFWRUVWRKHDOWK
LQGHYHORSHGFRXQWULHVHQFRPSDVVWKHGULQNLQJRIDOFRKROZKLOHWKHHIIHFWVRIDOFRKRORQSRSXODWLRQKHDOWKDUHVWLOO
EHLQJ VWXGLHG (DUOLHU UHVHDUFK VXJJHVWV *PHO HW DO  (YVWLIHHYD HW DO  WKDW DOFRKRO FRQVXPSWLRQ
QHJDWLYHO\ LPSDFWV RYHUDOO PRUWDOLW\ ERWK LQ FRQQHFWLRQ ZLWK D QXPEHU RI GLVHDVHV ZKRVH RQVHW RU SURJUHVVLRQ
LQYROYHV DOFRKRO FRQVXPSWLRQ DQG LQ FRQQHFWLRQ ZLWK DFFLGHQWV +RZHYHU WKHUH DUH DOVR VWXGLHV +RZLH HW DO
 3HDUVRQ  'ROO  LQ &VpP\ 6RYLQRYi  FODLPLQJ WKDW DOFRKRO FRQVXPSWLRQ WR D PRGHUDWH
GHJUHH KDV SRVLWLYH HIIHFWV RQ KXPDQ KHDOWK ,Q WKH VRFLDO VSKHUH DOFRKRO FRQVXPSWLRQ FDQ OHDG WR SKHQRPHQD
UDQJLQJIURPSXEOLFKDUDVVPHQWWKURXJKPDULWDOEUHDNGRZQDEXVHDQGFKLOGDEXVHFULPHYLROHQFHWRKRPLFLGH,Q
JHQHUDOLWFDQEHVDLGWKDWWKHKLJKHUWKHOHYHORIFRQVXPSWLRQWKHPRUHVHULRXVWKHFRQFRPLWDQWRIIHQFHRUGDPDJH
WRKHDOWK$QGHUVRQ%DXPEHUJ
7KH&]HFK5HSXEOLFLVE\YROXPHRIDOFRKROFRQVXPSWLRQDPRQJWKHIURQWUXQQHUFRXQWULHVRI(XURSH:KHQ
FRPSDUHGZLWK WKH (XURSHDQ 8QLRQ WKH &]HFK 5HSXEOLF LQ  H[FHHGHG WKH DYHUDJH FRQVXPSWLRQ DFURVV WKH
0HPEHU6WDWHVE\DSSUR[LPDWHO\OLWUHRISXUHDOFRKROSHUDGXOW&RQVXPSWLRQZDVVRPHOLWUHVRISXUHDOFRKRO
SHUDGXOWSHUVRQ2(&'7KH&]HFK6WDWLVWLFDO2IILFHSURYLGHVVWDWLVWLFVRQDOFRKROFRQVXPSWLRQSHU
FDSLWD LH LQFOXGLQJ FKLOGUHQ DQGSHUVRQV XQGHU WKH DJHRI \HDUV$FFRUGLQJ WR WKHVH VWDWLVWLFV LQ  HYHU\
PHPEHURIWKHSRSXODWLRQLHLQFOXGLQJFKLOGUHQDYHUDJHGOLWUHVRISXUHDOFRKRO
7KHDLPRIWKHSUHVHQWSDSHULVWRIRUHFDVWIXWXUHGHYHORSPHQWVLQDOFRKROFRQVXPSWLRQLHWRJHQHUDWHYDOXHVRI
DOFRKROFRQVXPSWLRQIRU WKHQH[W\HDUVJURXQGHGRQNQRZOHGJHRIH[LVWLQJ ORQJWHUPDOFRKROFRQVXPSWLRQDV
ZHOO DV WKH WKHRU\ XQGHUO\LQJ WLPH VHULHV DQDO\VLV0DNLQJ XVH RI WKH%R[-HQNLQVPHWKRG IRUPRGHOV DZDUH RI
DXWRFRUUHODWLRQ DQGSDUWLDO DXWRFRUUHODWLRQSURFHVVHV LV DSUHUHTXLVLWH IRU FKRRVLQJ WKH ULJKW IRUHFDVWLQJPRGHO LQ
YLHZRIWKHODUJHQXPEHURILQFLGHQWDOIDFWRUVLQIOXHQFLQJDOFRKROFRQVXPSWLRQ
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0HWKRGRORJ\
7KH SUHVHQW SDSHU DQDO\VHV WKH FRQVXPSWLRQ RI DOFRKRO GXULQJ WKH VHOHFWHG SHULRG:H WUDFN GHYHORSPHQWV LQ
RYHUDOOFRQVXPSWLRQDVZHOODVGHYHORSPHQWVE\DOFRKRO W\SH±ZLQHEHHUDQGVSLULWVH[SUHVVHG LQSXUHDOFRKRO
OLWUHXQLWV
2QHRIWKHEDVLFWDVNVRIXQLYDULDWHDQDO\VLVRIHFRQRPLFWLPHVHULHVLVWKHFUHDWLRQRIforecasts2QWKHEDVLVRI
WKH$5,0$PRGHODIRUHFDVWLVFRQVWUXFWHGZLWKDPLQLPXPVTXDUHHUURURISUHGLFWLRQ
$VVXPLQJWKHPRGHO
߶௣ሺܤሻοௗܺ௧ ൌ ߠ௤ሺܤሻܽ௧ǡ     
ZKHUHοௗ ሺͳ െ ܤሻௗ  LH WKH $5,0$PRGHO p,d,q WKH WDVN LV WR SUHGLFW IXWXUH YDOXHV்ܺା௛T LV FDOOHG WKH
WKUHVKROGRISUHGLFWLRQDQGhLVNQRZQDVWKHKRUL]RQRISUHGLFWLRQ
$OLQHDUSURFHVVRYHUWLPHሺܶ ൅ ݄ሻFDQEHZULWWHQXQGHUWKHFHWHULVSDULEXVSULQFLSOHDV
்ܺା௛ ൌ ்ܽା௛ ൅߰ଵ்ܽା௛ିଵ ൅ڮ൅߰௛ିଵ்ܽାଵ ൅߰௛்ܽ ൅߰௛ାଵ்ܽିଵ ൅ڮ ൌ ߰ሺܤሻ்ܽା௛ǡ   
ZKHUH߰ሺܤሻ ൌ ߶௣ሺܤሻିଵȟିௗߠ௤ሺܤሻ7KHIRUHFDVWYDOXH்ܺା௛IRU݄ ൒ ͳLVFRQVWUXHGDWWLPHT
7KHIRUHFDVWSUHGLFWLRQZLWKPLQLPXPVTXDUHHUURUFDQEHZULWWHQLQWKHIRUP
்ܺሺ݄ሻ ൌ ߰௛ כ ்ܽ ൅߰௛ାଵ כ ்ܽିଵ ൅߰௛ାଶ כ ்ܽିଶ ൅ڮǤ     
7KH0HDQ6TXDUH(UURURIWKHSUHGLFWLRQLV
ܯܵܧሾܺ௧ሺ݄ሻሿ ൌ ܧሾܺ௧ା௛ െܺ௧ሺ݄ሻሿଶ.     
)RUDQRUPDOVWRFKDVWLFSURFHVVWKH±Įprediction intervalLVGHOLPLWHGE\ERUGHUV
்ܺሺ݄ሻ േ ߤଵିఈȀଶൣσ ߰௝ଶ௛ିଵ௝ୀ଴ ൧
ଵȀଶ
ߪ௔ǡ    
ZKHUHɊଵି஑ȀଶLVWKHĮTXDQWLOHRIWKHVWDQGDUGQRUPDOGLVWULEXWLRQ)RUVWDWLRQDU\SURFHVVHVWKLVPHDQV
WKDWWKHFRQILGHQFHLQWHUYDODV\PSWRWLFDOO\DSSURDFKHVWKHWZRKRUL]RQWDOO\SDUDOOHOOLQHV$UWO$UWORYi
8VLQJWKHDSSURSULDWHGLIIHUHQFHLQWKH$5,0$PRGHOZHVHWWKHVWDWLRQDUL]DWLRQDQGSURGXFHDVWDWLRQDU\WLPH
VHULHV)XUWKHUtestsDUHFDUULHGRXWWRYHULI\WKH$5,0$PRGHO
7RWHVWWKHVWDWLVWLFDOVLJQLILFDQFHRIWKHPRGHOXVHGZHDSSO\WKH)WHVWWRYHULI\WKHVLJQLILFDQFHRISDUDPHWHUV
LQWKHPRGHOZHXVHWKHWWHVW,IWKHSYDOXHRIWKHWHVWVLVEHORZWKHVSHFLILHGVLJQLILFDQFHWKUHVKROGOHYHOZKLFKLV
W\SLFDOO\Į ZHUHMHFWWKHQXOOK\SRWKHVLV+DQGDFFHSWWKHDOWHUQDWLYHK\SRWKHVLV+,IWKHSYDOXHH[FHHGV
WKHYDOXHRIZHDFFHSWWKHQXOOK\SRWKHVLV
+WKHPRGHOSDUDPHWHULVQRWVWDWLVWLFDOO\VLJQLILFDQW
+WKHPRGHOSDUDPHWHULVVWDWLVWLFDOO\VLJQLILFDQW
:KLWHQRLVHLVGHILQHGDVDUDQGRPFRPSRQHQWPHHWLQJWKUHHSUHUHTXLVLWHV

x 1XOOH[SHFWHGYDOXH
x &RQVWDQWYDULDQFHYDULDELOLW\RIWKHLQFLGHQWDOFRPSRQHQWLVLQGHSHQGHQWRIWKHV\VWHPDWLFFRPSRQHQWYDOXHVRU
RWKHUIDFWRUV
x 6HULDOLQGHSHQGHQFHRIWKHLQFLGHQWDOFRPSRQHQWYDOXHVDUHXQFRUUHODWDEOHE\DQ\VKLIW

7KHQRUPDOGLVWULEXWLRQRIWKHHUURUFRPSRQHQWLVYDOLGDWHGE\WKH&KLVTXDUHWHVW
+WKHHUURUFRPSRQHQWIROORZVWKHQRUPDOGLVWULEXWLRQ
+WKHHUURUFRPSRQHQWGRHVQRWIROORZWKHQRUPDOGLVWULEXWLRQ
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7RYHULI\QRUPDOLW\ZHFDQDOVRXVHWKH6KDSLUR:LONWHVWZLWKVLPLODUK\SRWKHVHV
:KHQWHVWLQJIRUKHWHURVFHGDVWLFLW\LHWKHLQFRQVWDQWYDULDELOLW\RIUHVLGXDOYDOXHVZHFDQXVHWKH:KLWHWHVW
WKH3DUNWHVWRU(QJOH¶V$5&+WHVW
+KRPRVFHGDVWLFLW\RIWKHHUURUFRPSRQHQW
+KHWHURVFHGDVWLFLW\RIWKHHUURUFRPSRQHQW
7RWHVWIRUVHULDOFRUUHODWLRQRIWKHHUURUFRPSRQHQWLQWKHILUVWDQGKLJKHURUGHUWKH/MXQJ%R[WHVWLVXVHG
+DXWRFRUUHODWLRQVHULDOFRUUHODWLRQLQWKHILUVWRUKLJKHURUGHUGRHVQRWRFFXU
+DXWRFRUUHODWLRQVHULDOFRUUHODWLRQLQWKHILUVWRUKLJKHURUGHUGRHVRFFXU
$GDPHFHWDO
)LQGLQJV
7KHSUREOHPVDVVRFLDWHGZLWKDOFRKROWKHKHDOWKFRQVHTXHQFHVRIH[FHVVLYHDOFRKROFRQVXPSWLRQWKHWUHDWPHQW
RIDOFRKRODGGLFWLRQFRQVXPSWLRQSDWWHUQVSUREOHPVLQWKHIDPLO\HFRQRPLFFRQVHTXHQFHVDQGWKHOHJDOSROLWLFDO
FRQWH[WRIWKLVVXEMHFWPDWWHUDUHWRSLFVRILQWHUHVWLQPDQ\GHYHORSHGFRXQWULHV,QWKH&]HFK5HSXEOLFWKHLVVXHRI
DOFRKROFRQVXPSWLRQ LVQRWJLYHQV\VWHPDWLFDWWHQWLRQ WKH&]HFK5HSXEOLFKDVQRWGUDZQXSDSROLF\FRQFHSWIRU
UHGXFLQJ VRFLDO GDPDJH DQG ODFNV DQRUJDQL]DWLRQDO VWUXFWXUH IRU V\VWHPDWLFZRUN LQ WKLV DUHD6WDWH FDUH LV RI D
UDWKHU UDQGRP QDWXUH SURPSWHG E\ DG KRF HYHQWV WKH PHWKDQRO DIIDLU WUDIILF DFFLGHQW UDWHV HWF 3XEOLVKHG
VFLHQWLILFDQGSURIHVVLRQDODUWLFOHVGHDOZLWKSUREOHPVRIDOFRKROFRQVXPSWLRQDQGLQSDUWLFXODURIWKHFRQVHTXHQFHV
DULVLQJ IURP LW VRPH LQ GHWDLO DQG IURP D UDQJH RI SHUVSHFWLYHV 7KH PHDVXUHV UHFRPPHQGHG DV D UHVXOW DUH
UHODWLYHO\ORQJWHUPLQQDWXUHDQGVKRXOGEHEDVHGQRWRQO\RQREMHFWLYHDOFRKROFRQVXPSWLRQGDWDEXWDOVRGUDZQ
IURPULJRURXVIRUHFDVWVRIIXWXUHGHYHORSPHQWV7KLVYLHZLVDFRQWULEXWLQJPRWLYDWLRQDOIDFWRUWRRXUSUHVHQWLQJWKLV
SDSHU
0RQLWRULQJDOFRKROFRQVXPSWLRQDQGWKHFRQVHTXHQFHVRILWVRYHUXVHKDGWREHEDVHGRQFRQVXPSWLRQGDWDIRU
LQGLYLGXDO W\SHVRI DOFRKROLFEHYHUDJHVZLWKGXH UHJDUG IRU WKHLUGLIIHULQJDOFRKRO FRQWHQW%HHU LV WKH WUDGLWLRQDO
GULQNLQ WKH&]HFK5HSXEOLFDQGLVFRQVLGHUHGSDUWRI WKHFXOWXUDOKHULWDJHZKLOH LQ0RUDYLD WKLVUROH LV WDNHQE\
ZLQHDQGLQFHUWDLQUHJLRQVE\RWKHUVSLULWV&RQVXPSWLRQRIDOFRKROLFEHYHUDJHVKDVDOZD\VIHDWXUHGLQRXUPHDOV
DQGGLQLQJKDELWV$WWLWXGHVWRIRRGGLQLQJKDELWVDVZHOODVWRZDUGDOFRKROLFGULQNVDUHXQGHUJRLQJIXQGDPHQWDO
FKDQJH&RQVXPSWLRQRIDOFRKROLFEHYHUDJHVLQLWVPRUHLQGLYLGXDOL]HGDQGWHFKQLFDOO\PRGLILHGIRUPKLJKOLJKWVWKH
QHJDWLYHFRQVHTXHQFHVRIH[FHVVLYHFRQVXPSWLRQ
7KHGHILQLWLRQRIDQDOFRKROLFGULQNDFFRUGLQJWR$FW1R&ROOLVDEHYHUDJHRIVSLULWVZLQHRUEHHURU
DQ\RWKHUGULQNDVPD\EHWKDWFRQWDLQVPRUHWKDQSHUFHQWDOFRKROE\YROXPH%DVLFFRQVXPSWLRQLQIRUPDWLRQ
DERXWWKHUHVSHFWLYHW\SHVRIDOFRKROLFEHYHUDJHVLHVSLULWVZLQHDQGEHHUDUHJLYHQLQOLWUHVSHUFDSLWDLQOLWUHVRI
SXUHDOFRKROSHUFDSLWDDQGSULFHLQIRUPDWLRQDERXWWKHUHVSHFWLYHW\SHVRIDOFRKROLFGULQNVLQ&=.DQGWKHLUSULFHV
FRQYHUWHGWRSXUHDOFRKROYDOXHVDUHOLVWHGLQ7DEOH
$OOGDWDRQSULFHVSHUOLWUHRISXUHDOFRKRODUHEDVHGRQWKHDVVXPSWLRQWKDWVSLULWVFRQWDLQSXUHDOFRKRODW±
ZLQHVDW±DQGEHHUDW±RISXUHDOFRKRO7KLVGDWDZDVGHULYHGIURPFRQVXPSWLRQGDWD
RIWKHUHVSHFWLYHDOFRKROLFGULQNVLQOLWUHVDQGIURPFRQVXPSWLRQLQSXUHDOFRKROYDOXHV
)URPWKHYDOXHVRQDOFRKROFRQVXPSWLRQREWDLQHGRYHUWKH\HDUVRIWKHWLPHVHULHV±LWLVHYLGHQW
WKDW WKH WLPH VHULHV RI DOFRKRO FRQVXPSWLRQ VKRZV D VOLJKWO\ ULVLQJ WUHQG ZLWK DQ DYHUDJH DOFRKRO FRQVXPSWLRQ
LQFUHDVHFRHIILFLHQWRID\HDU7KHKLJKHVWHYHULQFUHDVHLQFRQVXPSWLRQZDVUHFRUGHGLQWKH\HDUV±
7KHJURZWK LQFRQVXPSWLRQFDQEH OLQNHG WRV\VWHPLFFKDQJHV LQVRFLHW\*URZWK LQFRQVXPSWLRQDQG LWVGHFOLQH
UHODWHVWRWKHVDPHFDXVH$GHFOLQHLQFRQVXPSWLRQGXULQJWKHZKROHVSDQRIWKHUHIHUHQFHSHULRGZDVILUVWUHFRUGHG
LQWKHQLQZLWKWKHELJJHVWGURSLQFRQVXPSWLRQUHFRUGHGLQWKHRQVHWRIWKHHFRQRPLFFULVLV1R
GHFOLQH LQFRQVXPSWLRQKDVHYHU UHYHUVHG WKH WUHQGKRZHYHU OHQGLQJFUHGHQFH WR WKHQRWLRQ WKDW DOOPHDVXUHV WR
UHGXFH DOFRKRO FRQVXPSWLRQKDYH IDLOHG WR DFKLHYH WKHGHVLUHG HIIHFW )OXFWXDWLRQV LQ FRQVXPSWLRQ FDQEH OLQNHG
PRUH WR VRFLDO LQIOXHQFHV RU WKH HFRQRPLF VLWXDWLRQ WKDQ WR HGXFDWLRQ DERXW WKH QHJDWLYH HIIHFWV RI H[FHVVLYH
FRQVXPSWLRQRIDOFRKROLFGULQNV7KHULVLQJWUHQGLQFRQVXPSWLRQZLWKLWVRFFDVLRQDOIOXFWXDWLRQVLVFOHDUO\HYLGHQW
LQ)LJXUH

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7DEOH'HYHORSPHQWRIFRQVXPSWLRQDQGSULFHVRIDOFRKROLFEHYHUDJHVLQWKH&]HFK5HSXEOLF
 0HDVXULQJ
XQLW
      
$OFRKROLFEHYHUDJHVLQ
WRWDO
OLWUHV       
(TXLYDOHQWSXUHDOFRKRO OLWUHV       
6SLULWV OLWUHV       
(TXLYDOHQWSXUHDOFRKRO OLWUHV       
3ULFHSHUOLWUH &=.       
3ULFHSHUOLWUHRISXUH
DOFRKRO
&=.       
:LQH OLWUHV       
(TXLYDOHQWSXUHDOFRKRO OLWUHV       
3ULFHSHUOLWUH &=.       
3ULFHSHUOLWUHRISXUH
DOFRKRO
&=.       
%HHU OLWUHV       
(TXLYDOHQWSXUHDOFRKRO OLWUHV       
3ULFHSHUOLWUH &=.       
3ULFHSHUOLWUHRISXUH
DOFRKRO
&=.       
6RXUFH&62

7KHDOFRKROFRQVXPSWLRQ LQ)LJXUHDERYH LVGHULYHGIURPWKHFRQVXPSWLRQRIDOO W\SHVRIDOFRKROLFGULQNV±
EHHUZLQHDQGVSLULWV7KHREVHUYHGWLPHVHULHVVKRZVGLIIHULQJWUHQGVLQWKHFRQVXPSWLRQRIWKHGLIIHUHQWW\SHVRI
DOFRKROLFEHYHUDJHV7KHODUJHVWDYHUDJHFRQVXPSWLRQJURZWKFRHIILFLHQWZDVUHFRUGHGIRUZLQHIROORZHGE\
EHHUDQGVSLULWV 7KHDYHUDJHSULFH LQFUHDVHFRHIILFLHQWE\ W\SHRIDOFRKROLFEHYHUDJHZDVKLJKHVW IRU
VSLULWVIROORZHGE\ZLQHDQGEHHU
%HHU FRQVXPSWLRQ SHU FDSLWD SXWV WKH &]HFK 5HSXEOLF KLJKHVW LQ WKHZRUOG %HHU LV WKH QDWLRQDO GULQN 7KH
KLVWRULFDOO\KLJKHVWEHHUFRQVXPSWLRQSHUFDSLWDUHFRUGHGLQWKH&]HFK5HSXEOLFZDVLQ±VRPHOLWUHVRI
EHHUSHUFDSLWD7KHUHDIWHUZHVHHDGHFOLQHZLWKVRPHIOXFWXDWLRQVZLWKFXUUHQWFRQVXPSWLRQDWDURXQGOLWUHV
RIEHHUSHU&]HFK5HSXEOLF LQKDELWDQW SHU\HDU7KLV OHYHO RIEHHU FRQVXPSWLRQ DPRXQWV WR WKHJUHDWHVW VKDUHRI
DOFRKROFRQVXPSWLRQ±OLWUHV:HFDQUHJDUGWKHFDXVHVXQGHUO\LQJWKHGHFOLQHLQFRQVXPSWLRQVLQFHWR
EHSULPDULO\WKHFKDQJLQJOLIHVW\OHRIWKHSRSXODWLRQRYHUWKHORQJWHUPDVZHOODVWKHWUDQVLHQWULVHLQH[FLVHWD[RQ
EHHU IURP  -DQXDU\  DQG WKH FRQWLQXDOO\ ULVLQJ EHHU SULFHV &RQYHUVHO\ DQ XSZDUG LQIOXHQFH RQ EHHU
FRQVXPSWLRQWUHQGVFRPHVIURPVWUXFWXUDOFKDQJHVLQWKHSURGXFWPL[DULVLQJVKDUHRIFRQVXPSWLRQFRPLQJIURP
EHHU LQ FDQV LQ 3(7 ERWWOHV WDQNGUDZQ EHHUZLWK GHFUHDVLQJ FRQVXPSWLRQ RI NHJ EHHU D JURZLQJ GHPDQG IRU
IODYRXUHGEHHUV±PRVWO\ IUXLW DVZHOO DV D ULVLQJSURSRUWLRQRIEHHUFRQVXPSWLRQE\ZRPHQ2YHU WKH ODVW WZR
\HDUVZHFDQVHHWKDWFRQVXPSWLRQLVRQFHDJDLQRQWKHULVH7KHVFDOHRIWKHIDOOLQFRQVXPSWLRQDQGWKHIOXFWXDWLRQV
LQFRQVXPSWLRQGRLQWKHORQJUXQRQO\DPRXQWWRDQRYHUDOOVWDJQDWLRQLQFRQVXPSWLRQ2YHUWKHUHIHUHQFHSHULRG
WKHULVHLQEHHUSULFHVDQGWKHUDWHRILWVULVHKDYHEHHQRXWSDFLQJWKHLQFUHDVHLQEHHUFRQVXPSWLRQ

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
)LJ$OFRKROFRQVXPSWLRQLQOLWUHVRISXUHDOFRKROSHUFDSLWDLQWKHWLPHVHULHV±6RXUFH&]HFK6WDWLVWLFDO2IILFH
7KHUHKDVEHHQDQLQFUHDVHLQWKHFRQVXPSWLRQRIZLQHZLWKDPRUHSURQRXQFHGLQFUHDVHDIWHUUHJDUGOHVV
RIWKHGURSLQDOFRKROFRQVXPSWLRQGXULQJWKHHFRQRPLFFULVLVSHULRG$OFRKROFRQVXPSWLRQLQOLWUHVRISXUHDOFRKRO
LVLQDEVROXWHWHUPVWKHORZHVWIRUDOOW\SHVRIDOFRKROLFEHYHUDJHVIURPWROLWUHV7KLVLVRQHRIWKHUHDVRQV
IRUZLQHEHLQJRIWHQUHIHUUHG WRDVVRFLDOO\DFFHSWDEOH ,Q WKH&]HFK5HSXEOLF WKHDYHUDJHDQQXDOFRQVXPSWLRQRI
ZLQHSHUFDSLWDLVOLWUHVSODFLQJWKH&5WKLQWKHZRUOG7KHSRSXODULW\RIZLQHLVVWHDGLO\JURZLQJ7KHUHDVRQV
IRUWKHLQFUHDVLQJZLQHFRQVXPSWLRQFDQEHIRXQGLQFKDQJLQJOLIHVW\OHZLQHEHLQJDVRFLDOGULQNDQGWKHHYHUPRUH
SRSXODUYLHZWKDWFRQVXPSWLRQRIZLQHWRDFHUWDLQGHJUHHKDVDSRVLWLYHHIIHFWRQRQH¶VKHDOWK$SRVLWLYHDVSHFWLV
WKH JURZLQJ FRQVXPSWLRQ RI TXDOLW\ ZLQHV :LQH SULFHV KDYH ULVHQ PRVW QRWDEO\ GXULQJ WKH SHULRG ZKHQ
FRQVXPSWLRQGHFOLQHG7KHDEVROXWHSULFHLQFUHPHQWDPRXQWVWR&=.SHUOLWUHRISXUHDOFRKRO
$QXQHTXLYRFDOGHFUHDVHLQFRQVXPSWLRQZDVUHFRUGHGIRUVSLULWVZLWKDFRQFRPLWDQWSULFHLQFUHDVH)URPWKH
EHJLQQLQJ WR WKH ODVW\HDURI WKH WLPHVHULHV WKHSULFHDOPRVWGRXEOHG7KH LQFUHDVLQJSULFHVRI VSLULWV DUH ODUJHO\
DFRQVHTXHQFHRI WKH ULVH LQ H[FLVH GXW\ DQG9$71HYHUWKHOHVV H[FLVH WD[ LQ WKH&]HFK5HSXEOLF LV DPRQJ WKH
ORZHVW LQ (XURSH /HYHO FRQVXPSWLRQ ZDV UHFRUGHG IURP WKH EHJLQQLQJ RI WKH WLPH VHULHV XQWLO  ZKHQ
FRQVXPSWLRQZHQWLQWRGHFOLQHIURPWROLWUHV$VLJQLILFDQWUROHZDVSOD\HGLQWKHFRQVXPSWLRQRIVSLULWVE\
WKHPHWKDQRODIIDLULQ7KHOHJLVODWLYHPHDVXUHVLWOHGWRKDYHSRVLWLYHO\DIIHFWHGWKHPDUNHWLQVSLULWVDQGWKHLU
FRQVXPSWLRQ&RQVXPSWLRQRIVSLULWVDIWHUIHOO WR WKHORZHVWYDOXHRYHU WKHZKROHUHIHUHQFHSHULRG$FORVHU
LQYHVWLJDWLRQ LQWR WKH FRQVXPSWLRQ RI YDULHW\ VKRZV D UHGLUHFWLRQ WRZDUG EUDQGHG VSLULWV RI DVVXUHG TXDOLW\ ,W
VKRXOGEHQRWHGWKDWWKHKLJKHVWSURSRUWLRQRILOOHJDOVDOHVLVWREHH[SHFWHGIRUWKLVW\SHRIDOFRKRO
%HFDXVHRIWKHSRVVLEOHLPSDFWVRIRYHUXVHRIDOFRKRODQGWKHSURSRVDOVIRUUHPHGLDOPHDVXUHVDOOWKHIRUHFDVWVRI
IXWXUHGHYHORSPHQWVDUHEDVHGRQDOFRKROFRQVXPSWLRQH[SUHVVHGLQ OLWUHVRISXUHDOFRKRO)URPWKH%R[-HQNLQV
PHWKRGIRUYDOXHSUHGLFWLRQWKH$5,0$$XWRUHJUHVVLYH,QWHJUDWHG0RYLQJ$YHUDJHPRGHOZDVFKRVHQ
7KH FRQVWUXFWLRQ RI WKH %R[-HQNLQV PHWKRG PRGHO FRPSULVHG WKH IROORZLQJ VWHSV LGHQWLI\LQJ WKH PRGHO
GHWHUPLQDWLRQRI WKHW\SHDQGRUGHURI WKHPRGHOPRGHOHVWLPDWLRQFRPSDULVRQRI WKHUHODWLRQVKLSEHWZHHQWKH
SDUDPHWHUV RI WKH JLYHQ PRGHO DQG LWV DXWRFRUUHODWLRQV DV VKRZQ LQ 7DEOH  DQG GLDJQRVWLFV RI WKH PRGHO
FKHFNLQJLWVVWDWLRQDULW\ZKLWHQRLVHUHVLGXDOYDULDQFHHWFDVVKRZQLQ)LJXUH
7,0
7,3
7,6
7,9
8,2
8,5
8,8
9,1
9,4
9,7
10,0
10,3
10,6
Lit
er
s
Year
Consumptionofalcoholinpurealcoholinliterspercapita
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7DEOH7KH$5,0$PRGHO



,QSXW7RWDODOFRKRO
7UDQVIRUP'
0RGHO3ý5H]LG 
   
3DUDPHW 3DUDP $V\PSW
6WG(UU
$V\PSW
W
S /RZHU
OHYHO
8SSHU
OHYHO
S
T
Ѹ
í


í
í


í
í
í
í

SRUGHURIWKHPRGHO¶VDXWRUHJUHVVLYHSURFHVVTRUGHURIWKHPRGHO¶VPRYLQJDYHUDJHV
6LQFH WKH FRHIILFLHQWV DUHERWK VWDWLVWLFDOO\ VLJQLILFDQW SYDOXHV DUHEHORZ WKH VLJQLILFDQFH WKUHVKROG WKH
RYHUDOOPRGHOLVLWVHOIVWDWLVWLFDOO\VLJQLILFDQW
&RQIRUPDQFHZLWK WKHQXOOH[SHFWHGYDOXHRI WKH UHVLGXDDQG WKHLUQRUPDOLW\ LVDSSDUHQW IURP)LJXUHDQG LV
DSUHUHTXLVLWHIRUWKHGLDJQRVWLFYHULILFDWLRQRIWKHILQDOHVWLPDWHGPRGHOE\%R[/MXQJVWDWLVWLFV7DEOH'XHWR
WKHIDFWWKDWDOOWKHSYDOXHVDUHKLJKHUWKDQWKHVLJQLILFDQFHOHYHOQRFRUUHODWLRQVDUHHYLGHQW
7KHSUHGLFWHGYDOXHVRIDOFRKROFRQVXPSWLRQIRUDSHULRGRI\HDUVLPPHGLDWHO\IROORZLQJWKHUHIHUHQFHSHULRG
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+DYLQJ LGHQWLILHG WKH PRGHO DQG IXOILOOHG DOO FRQGLWLRQV MXVWLILHV RXU XVLQJ WKH $5,0$ PRGHO IRU DOFRKRO
FRQVXPSWLRQ IRUHFDVWLQJ 7KH SURVSHFWLYH YDOXHV IRU WKH \HDUV  DUH VKRZQ LQ WKH IRUP RI LQWHUYDO
HVWLPDWHVZLWKFRQILGHQFHOLPLWV7KH\UDQJHLQYDOXHIURPOLWUHVWROLWUHVRISXUHDOFRKROSHUFDSLWD$
SRVLWLYHRXWFRPHRI WKHIRUHFDVWV LV WKDWDULVH LQFRQVXPSWLRQ LVQRWH[SHFWHG7KLV LVVHHQIURP)LJXUHZKLFK
FDSWXUHV WKH GHYHORSPHQWV RI DOFRKRO FRQVXPSWLRQ WR GDWH WKRXJK KDG ZH IRUHFDVW DOFRKRO FRQVXPSWLRQ YDOXHV
XVLQJWUDGLWLRQDOIRUHFDVWLQJPHWKRGVZHZRXOGKDYHFRPHWRGLDPHWULFDOO\GLIIHUHQWSUHGLFWHGYDOXHVZLWKDULVLQJ
DOFRKROFRQVXPSWLRQWUHQG
:H FDQ VXUPLVH WKDW YDOXHV SUHGLFWHG E\ WKH %R[-HQNLQV PHWKRG UHSUHVHQW D VWDJQDWLRQ RI FRQVXPSWLRQ
$OHQJWKHQLQJRXWORRNIRUHFDVWZLQGRZXSWR\HDUVRSHQVXSWRDQHDUWULSOLQJRIWKHYDOXHV1HYHUWKHOHVVWKH
SUHVHQWDXWKRUVUHJDUGWKHIRUHFDVWDVILWIRUWKHSXUSRVHWKDWVXFKIRUHFDVWVFDQVHUYH$OOWKHSURSRVHGPHDVXUHVIRU
UHJXODWLQJDOFRKROFRQVXPSWLRQKDYHDUHODWLYHO\OHQJWK\WLPHKRUL]RQRYHUZKLFKWRJDXJHWKHHIIHFWLYHQHVVRIWKH
PHDVXUHVSURSRVHG

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)LJ)RUHFDVWDOFRKROFRQVXPSWLRQ
&RQFOXVLRQ
7KHREWDLQHGIRUHFDVWYDOXHVDVUHIHUUHGWRLQWKHSDSHUZKLFKUDQJHRYHUWKH±SHULRGEHWZHHQ±
OLWUHVRISXUHDOFRKROSHU FDSLWD GRQRWPDWFK DQG DUHQRW LQ OLQHZLWK WKHSURJUDPPH µ+HDOWK IRU DOO LQ WKHVW
FHQWXU\¶ZKHUHXQGHUREMHFWLYHQXPEHULWVWDWHVWKDWDOFRKROFRQVXPSWLRQSHUDGXOWSHUVRQRYHU\HDUVRIDJH
VKRXOGQRWH[FHHGOLWUHVSHU\HDU7KHILQGLQJVRI WKHLQYHVWLJDWLRQPDNHLWFOHDU WKDW WKLVREMHFWLYHLVQRWEHLQJ
PHW EXW DW WKH VDPH WLPH ZH VKRXOG FOHDUO\ SRLQW RXW WKH QHHG WR GHILQH PRUH HIIHFWLYH PHDVXUHV ERWK DW WKH
OHJLVODWLYH OHYHO EXW DOVR VSHFLILFDOO\ IRFXVHG RQ VHOHFWHG VHJPHQWV RI WKH DOFRKRO FRQVXPLQJ GHPRJUDSKLF 7KH
IRUHFDVWYDOXHVFDQVHUYHDVWKHODXQFKSDGDUJXPHQWZKHQLWFRPHVWRPRQLWRULQJWKHHFRQRPLFLPSDFWVRIDOFRKRO
RYHUXVHSULFLQJSROLF\WKHXVHRIPDUNHWLQJWRROVPHDVXUHVWRFRQWURODOFRKRODYDLODELOLW\DQGPDUNHWLQJUHDFKLQ
VRFLHW\ 7KHUH DUH ZD\V WR H[SUHVV WKH FRVWV DVVRFLDWHG ZLWK DOFRKRO FRQVXPSWLRQ 7KH &]HFK 6WDWLVWLFDO 2IILFH
SURFHVVHVWKHKHDOWKUHFRUGV6+$LQDFFRUGDQFHZLWK2(&'PHWKRGRORJ\DOEHLWWKHVHDUHRQO\DVPDOOSDUWRIWKH
WRWDOHFRQRPLFFRVWV7KHILUVWFRPSUHKHQVLYHDWWHPSWWRH[SUHVVFRVWVIRUVRFLHW\DVDZKROHFDQEHGHHPHGWREH
WKHVWXG\E\=iEUDQVNêZKLOHRWKHUUHOHYDQWILJXUHVFDQEHGUDZQIURPWKH(%&(XURSHDQ%UDLQ&RXQFLO
ZKRHVWLPDWHGLUHFWPHGLFDOFRVWVIRUWKH&]HFK5HSXEOLFLQWREHPLOOLRQ(85GLUHFWQRQPHGLFDO
FRVWVWREHPLOOLRQ(85DQGLQGLUHFWFRVWVWREHPLOOLRQ(85%\FRQYHUVLRQZHFDQGHULYHWKHWRWDODQQXDO
FRVWVLQWKH&]HFK5HSXEOLFWREHELOOLRQ&=.ZKLFKJUHDWO\H[FHHGVWKHVXPREWDLQHGWKURXJKH[FLVHGXWLHVRQ
DOFRKROZKLFKFRPHWRVRPHELOOLRQSHU\HDU&XVWRPV2IILFH\HDUERRN$WWKHVDPHWLPHWKHSUHGLFWHGYDOXHV
UDLVH D KRVW RI TXHVWLRQV WRZKLFK WKH DQVZHUVPXVW EH VRXJKW LQ WKH ILQGLQJV RI SULPDU\ LQYHVWLJDWLRQV DPRQJ
DOFRKROFRQVXPHUV:KDWDUHWKHUHDVRQVIRUXVHDQGHVSHFLDOO\RYHUXVHRIDOFRKROZKDWLVWKHUHODWLRQVKLSEHWZHHQ
SULFH DQG FRQVXPSWLRQ KRZ LV FRQVXPSWLRQ DIIHFWHG E\ WKH LQFRPH VWDWXV RI KRXVHKROGV ORVV RI HPSOR\PHQW
KHDOWK DQG IDPLO\ SUREOHPV DQG WKH VRFLDO VWDWXV DWWDLQHG 6HJPHQWDWLRQ RI WKH DOFRKROLF GULQN FRQVXPHU
GHPRJUDSKLFZRXOGKHOSWRGHVLJQDQGLPSOHPHQWPRUHHIIHFWLYHFRUUHFWLYHPHDVXUHVWROLPLWDOFRKROFRQVXPSWLRQ
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